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SUBJECT ussr / PHYSICS carp 1 / 2 PA - 1548 
AUTHOR LINGEVSKIJ,B.V., SAMARIN,A.M.. 
TITLE The Oxidation of Manganese whichwas Dissolved in Liquid Iron. 


PERIODICAL Dokl.Akad.Nauk, 110, fasc. 2, 209-211 (1956) 
Issued: 11 / 1956 


The present work deals with the results obtained when determining the equili- 
brium of the solution of manganese in iron with a mixture of steam and hydrogen > 
at 1565 and 1605°- The fact that equilibrium ig established is ascertained by 
the appearance of an oxide film on the surface of the metal. Results are con- 
sidered to be satisfactory if the position of the film on the metal remains 
steady for a period of from 5 to 10 minutes. 

In a diagram (abscissa lg(% Mn), ordinate 1e(Py,0/Pup) the dependence of the 


oxidation potential of the gaseous phase of the manganese content in the 
solution is represented. A further diagram shows the dependence of the compo- 
sition of the oxidation products of manganese on the manganese content in the 
solution. In the case of a manganese content of more than 1,8% the Pollowing 


: fe) 
reaction takes place: 4n0 93° gas)"#2°(gas)* Bin)» A r= 72.150 - 36,83 T, 


1g K, = - (15570/T) + 8,05. For the experiment the thermodynamic functions 


of the interaction reaction of the steam with the liquid iron are determined. 
By adding the values obtained on this occasion to those just mentioned, the 
reaction equation of the oxidation of the manganese dissolved in iren is ob- 
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tained: tind,,,=[Xm]+[o], Ary = 115600 - 57,42 7, lek, = - 25270/t + 12,65. 
The Alisueeigtion pressure eS Manganous oxide at 1600° is Pie a(? ‘ 4,57.10 “7 atn. 


The investigation of non-metal inclusions, of the particles en the oxidation pro- 
ducts of manganese and of the products deposited in the course of the anodi dis-. 
solution of the metal confirms the correctness of the conclusions arrived at. 

If the concentration of the manganese in the solution is increased, the particles 
of the inclusions become finer, and round particles become polygonal. At high con- 
centrations of manganese dendrite-shaped inclusions occur. Several photographs 
show the particles of various inclusions. At moderate manganese concentrations 
liquid sclutions with an increased content of ferrous oxide are formed on the 
occasion of the concentration of the molten metal. If the concentration of the 
manganese is increased, the composition of the. oxide inclusions corresponds to the 
two-phase domain of the state diagram of the system MnO - FeO. Within this domain 
liquid and solid particles can form simultaneously. In the case of a consider- 
able increase of the manganese content only solid solutions which do not melt 
easily, are created, or else the pure manganous oxide is precipitated from the 
solution. In the course of the chemical examination of the oxidation products of 
manganese it was found that they contain 98,2% manganous cxide. X-ray analysis 
furnished the lattice parameter a = 4,43. 
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137-58-5-9133 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 99 (USSR) 


AUTHOR: hue 


TITLE: Vacuum Reduction and Desulfurization of Transformer Steel 
(Raskisleniye i desul'furatsiya transformatornoy stali v 
vakuume) 


PERIODICAL: V sb.: Primeneniye vakuuma Vv staleplav. protsessakh. Mos- 
cow, Metallurgizdat, 1957, pp 3-14 


ABSTRACT: An account of experiments dealing with smelting of trans~ 
former steel ina vacuum-type induction furnace of 20 kg cap- 
acity equipped with a magnesite crucible. An optimal technology 

of smelting is described; it consists of the following steps: the - 
charge containing 0.05-0.07% C is smelted in air; up to 0.1% of 
Fe ore is introduced for the purpose of oxidizing the impurities; 
to enhance desulfurization and dephosphorization a slag is in- 
troduced which consists of a mixture of aluminum powder and 
lime; after draining off the slag, the furnace is evacuated. It is 
established that the rate of decarbonization is 4 function of the 
capacity of the furnace. The disparity in amounts of C and ie) 

Card 1/2 withdrawn from the metal is noted. It is assumed that a portion 
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“"* Vacuum Reduction and Desulfurization of Transformer Steel 


The formation of CO? 
. It is pointed out 


of the O removed has formed compounds with S and Si. 
is also possible in the range of small concentrations of C 
that the degree of desulfurization increases with diminishing concentrations 


of Op. 
A.V. 


1. Steel--Desulfurization 2, Steel--Purification 
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TITLE; Activity of Oxygen in Liquid Iron (Aktivnost' kisloroda v 
zhidkom zheleze) 


PERIODICAL: V sb.: Fiz.-khim..osnovy proiz-va stali. Moscow, AN SSSR, 
1957, pp 201-219, Diskus. pp 332-334 


ABSTRACT: On the strength of a survey of data in the literature, the 
Authors contend that the partial pressure values of Oj over its 
saturated solution in Fe, established earlier, do not coincide 
with experimental values of dissociation pressure in liquid FeO. 
The reaction of liquid Fe with the gaseous phase H,+H20 was 
investigated for known values of the ratio PH20' PH2° A diagram 


of an experimental installation is shown. After a preliminary 
heating to 1000°, a steam-hydrogen mixture was introduced into 
a reaction furnace, where it was heated to the temperature of 
the metal (M). Temperatures were measured by means of an 
optical pyrometer. Samples of M were withdrawn frequently 
Card 1/3 during the smelting process. After every withdrawal, the con- 
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Activity of Oxygen in Liquid Iron 


ditions of equilibrium (the temperature and the composition of 

the gaseous phase) were altered and new samples of M were 
again taken. From a charge of 70-80 g three to four samples 
weighing 10-15 g each would be taken. Owing to vigorous 
separation of the hydrogen, the crystallization of the little ingots 
was accompanied by effervescence. In order to reduce the partial 
pressure of H,, Ar was added to the gaseous mixture. When the 


Q., content exceeded 0.1 percent, the surface of the ingot in 


contact with the crucible became covered with a shiny oxide film. 
During the solidification of M a portion of the oxygen left with 
the escaping hydrogen while another portion was deposited on the 
walls of the crucible together with the waste materials. When 
smelting was conducted with Ar, the consumption of Hz and Ar 
constituted 255 mi/min and 700 ml/min, respectively. Results 
of experiments in which Fe was saturated with oxygen at tem” 
peratures of 15519, 1574°, 1597°, 1621°, and 1645° closely 
coincide with known data on the solubility of oxygen" in Fe under 
a layer of liquid, ferruginous slag. Equilibrium constant of the 
reaction between liquid Fe and the steam-hydrogen mixture is 
Card 2/3 established as a function of temperature: 
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‘Activity of Oxygen in Liquid Iron 2} 
H(z) + [O_] = He 2); “k= 1/ [eo O_} fo’ PH, 0/PH' 


log k= 9440/T - 4,536 


It is established that the magnitude of the coefficient of activity 
of oxygen in liquid Fe is a function of both the temperature and 
the oxidation potential of the gaseous phase, and is expressed by 
the equation: 


£51 =(2,51- 119-10 


f= Aad [°/ om : 


3 2 
T) ( PH,0/PH, ) , where 


Card 3/3 
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’. Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nrl, p 35 (USSR) 


AUTHORS: Levenets, N.P., Samarin, A.M 


TITLE: An Investigation of the Oxidation of Phosphorus Dissolved in Molten 
Iron (Issledovaniye okisleniya fosfora, rastvorennogo v zhidkom 
zheleze) 


PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR, 
1957, pp 226-224, Diskus. pp 332-334 


ABSTRACT: An investigation of the equilibrium of the oxidation of P in 
molten Fe was conducted in the presence of the gaseous phase 
H,-+H,0. A drawing of an experimental apparatus for the study 

ofthe state of equilibrium in the gas-metal-oxide system is adduced. 
A study was, made of non-metallic impurities when the P content of 
the metal was 0.02-3%. The effect of P onthe solubility of O in 
liquid Fe was determined. A quantitative evaluation of the de- 
oxidizing capacity of P is offered. In liquid Fe containing up to 
1.2% P, the product of P oxidation is an Fe phosphate, and the 
reaction is as follows: 2 (P|-+8 (o\+ 3 Fe(iig)=— (Fe 0); P205(1iq) 
A F®°= -383, 500-+ 142.6T ; log K= g4,200/T - 31.1. When 


Card 1/2 the P content of the Fe exceeds 1.2%, P,05 is formed along 
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with the Fe phosphate, and the reaction may be described by the 
: equation: 4[P]+ 13(0]+.3 Feqi,) =» (Fe O), P25 aig) 
f ne q 
+(P05]; Aro. -531,000+ 266.5 T; log K = 118, 000/T — 58.2. 
The P dissolved in the liquid Fe causes a slight reduction in 


the coefficient of activity of the O. The effect of P on the activity 
of the O dissolved in the liquid Fe is determined by the equation: 


log ne = ~— 0.044 [2] . The O dissolved inthe molten Fe also 


reduces the coefficient of activity of the P to an insignificant 
degree. The effect of the O onthe activity of the P dissolved 
in the liquid Fe is determined by the equation 


log f - -— 0.0852 (%o] 5 
I.P. 


1. Iron (Liquid)—Oxygen selubility--Effects of phospherus 2, Thos~ 
phorus-..Oxidatien reactiens. 3, Oxygen solubjlity—-Anelysis 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920003-2" 


-AEPROVED FOR RELEASE: 08/25/20 


Latte: fb et Ss r 
SL S PeRP Buss 1B i 


00 CIA-RDP86-00513R001446920003-2 


137-1958-1-214 
‘Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 1, p 33 (USSR) 
AUTHORS: Lyaudis, B. K., Samarin, A.M. 


TITLE: Determination of the Deoxidizing Capacity of Titanium 
(Opredeleniye raskislitel’noy sposcbnosti titana) 


PERIODICAL: V sb.:Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR, 
1957, pp 245-256, Diskus. pP 332-334 


ABSTRACT: The starting substances are described, problems having to do 
with the reaction of the oxides in the deoxidizing element and the 

crucible are discussed, as are matters pertaining to the nature 
of the non-metallic impurities. The thermodynamic character- 
istics of the reactions cccurring upon reaction of Ti and O in 
liquid Fe are discussed. Melts were run in BeO crucibles, 
which had proved to be the best suited to this purpose. An in- 
vestigation was made of the deoxidizing capacity of Ti in the 
0.005 - 0.5 percent interval. It was found that the following re- 
actions were dominant when the liquid Fe contained up to 0.04 
percent Ti: [Ti] + 4[O]| + 2Feyjq = 2 FeO: TiO2(1iq)* 
AF = —294,000 + 107. 3 T, while at Ti content of 0.04- 0.05 per- 


Card 1/2 cent the dominant reaction was [ri a 2fO] + TiO2 (solid) 
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_ Determination of the Deoxidizing Capacity of Titanium 


AF°= —140,500 + 47.3 T. Asa deoxidizer, Ti lies between Si 
and Al. The effect of Ti dissolved in liquid Fe upon thé: ‘activity - 
of O and TiO, was determined, 


B.L. 


1, Titenium—Deoxidizing effects--Determinatien 2. Iren (Liquid) 
-<Chemical reactions 
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Translation from: Referativnyy zhurnal, Metallurgiya: 1958, Nr 5, p19 (USSR) 


AUTHORS: Mikiashvili, Sh. M., Tsylev, L.M., Samarin-Ae Mr 


TITLE: Fusion Properties of the MnO-Si02-Al,03 System (Svoystva 
rasplevov sistemy MnO-Si02-A1203) 


PERIODICAL: V sb,: Fiz. -khim. osnovy proiz-va stali. Moscow, AN. SSSR, 
1957, pp 423-432. Diskus. pp 505-512 


ABSTRACT: Viscosity of slags containing 5-30% Al,03, 10-55% SiOs, and 
20.7-75% MnO was studied; a viscosity diagram for this system 
was constructed at 1500°C together with its pseudobinary dis- 
continuities at 1400°, 1500°, and 15909. The most fiuid slags 
(0.5-2 poise at 1500°) are those which contain 18-48% SiOz- 50- 
75% MnO, and 0-25% Al203. Smallest viscosity is exhibited by 
slags in which the concentration ratio MnO/A1,03= 6 and the 
SiO? content is under 40%. The viscosity of these slags varies 
very little with temperature. An increase in SiO2 concentration 
produces 4 sharp increase in viscosity. Petrographic investiga - 
tions revealed that fused slags contain tephroite, rhodonite, 
spessartine, manganosite, galaxite, cristobaliie, and glass. The 
Card 1/2 surfece tension, Oj » of low carbon steel and of-slags of the sys- 
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Fusion Properties of the MnO-Si02-Al,03 System 


tem under investigation was determined by the method photographing a drop 

' lying on a flat surface. Between temperatures of 1500° and 1595° the OFe 
amounts to 1306-1310 dynes/cm. The Osjap Pecomes greater with increas- 
ing MnO content but is reduced by the presence of AljzO3 and SiO2. The Sia 
is only slightly affected by temperature and, depending on the composition of 
the slag, varies between 280 and 670 dynes/cm. The magnitudes of the inter- 
phase tension between the slag and Fe were computed by measuring the marg- 
inal contact angle between a drop of liquid slag and a drop of liquid Fe, as 
well as by employing the © values obtained. The magnitude of the interphase 
tension varies from 800 to 1160 dynes/cm. Replacing MnO by SiO? and Al203 
produces an increase in interphase tension. The results obtained are explained 


in the light of ionic theory of slags. 
I.T. 


1. Slags--Viscosity 2. Slags--Properties 


Card 2/2 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 265 (USSR) 


AUTHORS: Garnyk, G.A., -Samarin,.A.M. 


TITLE: The Effect of Certain Admixtures on the Properties of Trans- 
former Steel (Vliyaniye nekotorykh primesey na svoystva trans- 
formatornoy stali) 


PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR, 
1957, pp 560-569. Diskus. pp 650-655 


ABSTRACT: A study was made of two groups of heats of a transformer 
steel smelted in a high-frequency furnace. One group was smelted 
in accordance with the generally accepted procedure for this type 
of steel; the other was smelted ina 5-15 mm Hg vacuum and 
was subsequently vacuum-cast. The steel of the vacuum heats 
was found to contain 50 percent less C, 80-90 percent less O, 
approximately 85 percent less H, anda considerably smaller 
quantity of nonmetallic inclusions than the steel from the ordinary 
heats. Hence, the plastic, magnetic, and electrical properties 
of the former are superior. 


T.F. 
Card 1/1 4, Steel—Properties 2, Stesl--Inclusions 3. Steel—-Production 
—Methods 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920003-2" 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920003-2 


SAMAKRIY 


137-1958-2-2334 


’ 
V 
{ 1: /y . 
» Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 2, p 18 (USSR) 


AUTHORS: 


TITLE: 


Mozgovoy, V.S., SamarinwA.Menc 
=k fh 


The Solubility of Nitrogen in Chromium-Carbon, Chromium-Iron, 
and Chromium-Iiron-Carbon Melts (Rastvorimost' azota v 
rasplavakh khroma i ugleroda, khroma i zheleza, khroma, zheleza 
i ugleroda) 


PERIODICAL. V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR, 


1957, pp 586-589. Diskus. pp 650-655 


ABSTRACT: The following base materials were studied: Electrolytic Fe 


Card 1/2 


(0.02% C, 0.02% Mn, 0.015% S), Cr (1.04% Fe, 0.6% Al, 0.2% Si, 
0.15% N), and a Cr witha © content of up to 8.0%. The follow- 
ing was ascertained: When the C content of the Cr-C melts was 
increased, tne solubility of N decreased. Whenthe Fe content 
of the Cr-Fe melts was increased, the solubility of N decreased. 
When the Cr content of the Cr-Fe melts was decreased from 97 
to 70%, the C content reimaining unchanged, the solubility of N 
decreased by one-half. In the Cr-Fe-C melts, the solubility of 
N decreased as the temperature increased. In the Cr-Fe-C melt 
the dependence of the solubility equilibrium constant of N on the 
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' The Conditions of the Formation and Dissociation of the Sulfates (cont. ) 


interfere with the formation of the sulfates, and it did not contri- 
bute to the decomposition of the sulfates caused by the considerable 
surplus of free ZnO. Unless the ZnO is fully sulfatized, the 
ferrites and silicates are not decomposed by the sulfur dioxide. 
For the sulfating roasting of the Zn concentrates to be thorough, 
a unidirectional-flow roasting method had to be used, so that the 
gases from the roasting came into contact with the roasted ash, 
which contained no Zn sulfides. 
N.P. 


1. Zine sulfates--Formation--Snalysis 2. Cadmium sulfates--f ormation 
--inalysis 


Card 2/2 
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137-1958-1-394 
+ Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 1, p 62 (USSR) 
AUTHORS: Mchedlishvili, V.A., Samarin, A.M. 


TITLE: Variation in Nonmetallic Inclusions During the Process of Melting 
and Pouring Steel Deoxidized by Manganese and Silicon([zmeneniye 
nemetallicheskikh vklyucheniy v protsesse plavki i razlivki stali, 
raskislennoy margantsem i kremniyem) 


PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR, 
1957, pp 650-655 


ABSTRACT: Variation in Oo] and in nonmetallic inclusions in the metal 
from the moment of deoxidation to the finished rolled product was 
investigated in twelve heats of 36G2S and 20P steel in a 130-t 
open hearth furnace. Deoxidation in the furnace was by Si-Mn eee 
grades 17 and 20, -500-700 kg for 20P steel and 2.0-2.5t for 
36G2S, and the heats were left there for 10-12 and 15-25 minutes, 
respectively, with deoxidation in the ladle by 45% Fe-Si and by 
Al, 800 and 500 kg/t, respectively, until the specified analysis 
was attained. The nonmetallic inclusions segregated from the 
steel by electrolysis were subjected to microcrystalloscopic, 

Card 1/3 spectroscopic, and petrographic investigation, in addition to which 
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Variation in Nonmetallic Inclusions During the Process of Melting (cont.) 


heat tinting was used to determine the nature of 
It was found that, prior to deoxidation, 
{o] contains only 
in solution in the liquid steel. 


silicates -- 
more than 10% Ca, 
Fe. It is observed that 


corundum, droplet silicates, 


36G2S steel. Specimens 
corundum crystal particles, 


Card 2/3 films. 
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sections thereof. 
solidified steel with 0.021% 
oxysulfides of Fe with a small amount of Mn 
After deoxidation and before pour- 
ing, two types of nonmetallic inclusions were found in the steel: 
highly dispersed pasticles of FeS with a little MnsS, 
chiefly manganese orthosilicates of Ca, 
more than 10% Si and Mn, and less than 10% 
{0} diminished to 0.0081 in 36G2S steel 
at the moment of pouring owing to flotation of the nonmetallic in- 
clusions, while in 20P the figure was only 0.0154%. This is to 
be explained by the fact that in the second case the steel was not 
left in the furnace long enough for uniform distribution of Si Mn. 
Three types of nonmetallic inclusions were found in ladle samp-~ 
lings: highly-dispersed Fe and Mn sulfides, particles of 

and silicate glass containing corun- 
dum crystals, more of the latter being found in 20P than in 

taken from the finished steel showed 
chiefly in the 20P steel, and 
elongated Mn- AlFe- Ca silicates with MnS in solution or as 
The diminution in (0) - found to occur during the pour - 


137-1958- 1-394 


and droplet 
containing 
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: Variation in Nonmetallic Inclusions During the Process of Melting (cont .) 


to 0.0039 for 20P steel andto 0.0038% for 36G2S steel is 
explained by the flotation of nonmetallic inclusions out of the liquid 
steel in the molds and runner boxes. It is noted that the oxides 
and sulfides existing separately in liquid steel, the latter being in 
solution, form complex oxysulfides during the cooling of 6-t 
ingots and in heating for rolling, all the S being absorbed to form 
Mns. 

Bibliography: 12 references . A.Sh. 


1, Steel—-Impurities--Analysis 2, Stecl—Deoxidatien—-Test results 
3. Manganese--€pplicatiens 4. Silicoa--&pplicatiena 5. Steel-- 
Manufacture 


Card 3/3 
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137-1957-12-23409 
Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p 83 (USSR) 
AUTHORS: Samarin, A.M., Novik, L.M. 

ee ee ee 


TITLE: The Treatent of Liquid Steel Under Vacuum in Ladles and Molds 
(Obrabotka zhidkoy stali pod-wakuumom v ‘kowshe i izlozhnitse) 


PERIODICAL: Tr. In-ta metallurgii. AN SSSR, 1957, Nr l, pp 39-50 


ABSTRACT: A description of industrial experiments, conducted in 1952- 
1954, on the process of treating liquid steel ina ladle or a mold 


vacuum hood, was kept in the 

vacuum of 70-140 mm; metal placed into molds was kept there 
for 25-30 minutes. Rimming bessemer steel was subjected to 
working in vacuum (VW). After VW the O decreased 4-10-fold, 
i.e., down to 0.0044-0.0053 percent, and the N was reduced by 
30-50 percent. The treatment in vacuum ensured uniformity in 
the chemical composition of the ingot, particularly with respect 


to S and O. After a period of exposure in a vacuum-furnace the 

bessemer steel acquires a high a, and preserves it dow to a ten- 

perature of -60°. The welding seams retain their strength down to 
Card 1/2 -40-60°. The a, of the bessemer steel, after it has been treated 
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The Working of Liquid Steel Under Vacuum in Ladles and Molds 


in vacuum, is in the range of 12-30 kg/cm?. The threshold of 
cold-shortness for steel which has been treated. under vacuum in 
a ladle is about -30° to -50° and 0-30° after exposure ina 
vacuum furnace, whereas the threshold of cold-shortness for 
plain steel lies around 0-20°. After aging, the a, of the vacuum 
treated stee! is small; this is attributed to a large content of O 
(0.013-0.015 percent).* The system developed by the authors is 


capable of servicing 5-7 furnaces. 
B. L. 


* Translator’s Note: The meaning of this sentence, in the 
Russian original, is obscured by a discontinuity of one or more 
lines in the type form. 


1. Liquid steel treatment-Vacuum processes 


Card 2/2 
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‘Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, p 225 (USSR) 


_AUTHORS: Samarin, A.M., Garnyk, G. A. 


‘TITLE: The Effect of Vacuum Melting on Properties of Transformer 
Steel (Vliyaniye vyplavki pod vakuumom na svoystva 
transformatornoy stali) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr l, pp 51-59 


ABSTRACT: Laboratory smeltings of 10 and 20 kg batches of transformer 
steel were tested and investigated, together with semi-industrial 

smeltings weighing 150 kg which were smelted in a vacuum-type 
induction furnace at a residual pressure of 1-2 mmHg. A 
portion of the ingots solidified without vacuum. Ingots forged 
into 100 mm squares were rolled into strips 0.32 mm, 0.2 mm, 
and 0.08 mm thick. It is established that H, and wattage losses 
in vacuum-melted steel are considerably lower than in standard 
steels whereas magnetic permeability in weak and, partially, in 
medium magnetic fields is ‘significantly higher; this is éxplained 
by lower gas content and by the fact that non-metallic inclusions 
are present in amounts 88 to 90 percent smaller than in standard 

Card 1/2 steels and, in addition, appear in the form of readily fusible 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920003-2" 


| "APPROVED FOR REL 


EASE: 
a aa oe! 25/ 2000 CIA-RDP86-00513R001446920003 


a a -2 


137-58-3-6018 
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The Effect of Vacuum Melting on Properties of Transformer Steel 

. silicates, rather than in the form of fine alumina crystals as is the case in 

: standard melts. Vacuum-melted steel containing up to 4,12 percent Si is 
suitable for cold rolling, a fact which may be utilized to effect additional 


reduction of losses due to eddy currents. 
Vv. M. 


Gard 2/2 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr l, p 49 (USSR) 


-AUTHORS: Samarin, A.M., Vertman, A.A. 


TITLE: SS . Production of Chromium and Carbon-free Ferrochrome by Vacuum 
Sintering (Polucheniye khroma i bezuglerodistogo ferrokhroma 
metodom vakuum- spekaniy2) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 1, pp 60-66 


ABSTRACT: It is shown theoretically that reduction of Cr oxides requires 
only heating to 13500-14009 in 1 mm Hg vacuum. The effects of 
temperature, pressure, and other factors on the deoxidation rate 
of Cr oxide are studied. At 1320°, reduction ends after 2- 2.5 
hrs. Evaporation of Cr increases at higher temperatures. Higher 
rates of evacuation of the gasequs reaction products promotes 
completion of the process (which does not take place at higher pres- 
sures). The use of a deoxidizer of higher reactivity, such as car- 
bon black, makes it possible to reduce the process temperature. 
The pressure employed in priquetting has no effect whatever on the 
rate of deoxidation. It is hypothesized that the deoxidation of chromic 
oxide by carbon occurs in two stages: reaction of oxide and CO, and 
Card 1/2 regeneration of CO. The deoxidation of the chramic oxide occurs 
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‘Production of Chromium and Carbon-free Ferrochrome {cont.} 


at the phase contact surface and is governed by the equation 
oO - l- exp {-kt™}, (being the degree of deoxidation, t the 
time, and k and n proportionality factors. To obtain Cr, 
briquetted chromic oxide and C were heated in the graphite 
crucible of a vacuum induction furnace to 1400° for 2 hours at 
1mm Hg. After the sintering the C content did not exceed 
0.07- 0.05%. The composition of the Cr obtained by this thermal 
carbon process differs little from electrolytic Cr. Extensive 
possibilities for the production of carbon-free Fe-Cr by this 
method are indicated, as is the possibility of its employment 
in the production of stainless steel in which CK 0.03%. 

B.L. 


1, Sintered chromium—-Productiex 2. Chromium-=Precessing 
3, Chromiumiron alloys-~Preductiea 4. Sintered chromium-irew alloys 


--Produetion 
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region of the lowset melting temperature wes investigated. 
It was found thst with i ing content of silica, the via. 
eosity of homogeneously liquid dae increases and is deter. 
mined roainty by the eiza of silicate anicna The vaeaaty 
of heterogeneously liquid slags at 1460-1490" C increases 
with decreasing silica content and is determined by the pro- 
portion of solid phase present. The lowest viscosity (0: 5- 
1) poses) was observed for melts with MnO : ALO, = 6 
and the content of silica from 20 to 30%. With decreasing 
Mn): Al,O, ratio the viscosity af melta increases. An 
addition of alumina causes a alight increase in tho viscosity 
of hornogeneously liquid melts. The most fluid are melts 
with MnO - SiO, = 2.6 and containing up to 22°, of alumina. 
With deerrasing MnQ : 8i0§ ratio, the viscosity of melts 
increases. An increase in the content of manganeso oxide 
devrvnses the viscosity of homogeneourly liquid glaga Malta 


of the lowest viscosity correspond in their composition ta 
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| oxidation if preseat in excess of 0.446 (V YoXs ). The 
| © content in the metal from the beginning of V oxidation is 

detd. by its equil. relatica to V present in the metal. How- : 
ever, when the metal :3 uxidized d«ring the after-oiow with * ae 
either air or O, C docs not mhibit the oxidation of V at low aa 
i temp. The O concn. in the melt is much bower than corre- wo 
! sponds to the given V content. During the after-blow at be- ie a 
tow 1400° V can be oxidized only an the gas-tnetal interface Pott 

during vigorous stirring. All the factors which tend ta iu, 
crease the reaction surface between the oxidizer and the. 
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= a ashvili, Sh. M., Semaria, A.M, and Teyleyy, Aah (Moscow). 
TITLE: Interphase tension at the boundary slag-iron | sirface 


tension of melts of the system Mn0-Si0,-41,0, - 


(Mezhfaznoye natyazhenlye ne granitse shlak-zhelezo i 
poverkhnostnoye natyazheniye rasplavov sistemy zekis' 
margantsa-kremnez em-glinozem). . 


PERIODICAL: "Izv, Ak. Nauk Ota. Tekh. Nauk" (Bulletin of the Ac. Sc.» 
- Weehnical sciences Ssotion) 1901, No.4, pp.54-62 (USSR). 


ABSTRACT: Popel, 8.1:, ‘Bsin, 0.A. and Gel'd, P.V. (Dokl. Ak. Nauk, 
Vol.74; Peld» 1950) developed 4 method of direct deter- 
mination of the Gnterphase tension based on measuring the 

dimensions of the liquid drop of the metal in the slag by 

means of X-rays, since according to these authors calcu- 

lation of the interphase tension at the surface of ‘division 
the basis of the difference in the 


on the basis 
the slag yields ve 
deformation of t 
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Interphase tension at the boundary slag-iron and surface 
tension of melts of the s stem, 0-810,-A1,0,. (Cont’, ) 
process of spiieiriection Tes Teva, A.A, "Kolloidnyi 
4hurnal", No.11, 1949). ‘The method used by the authors 
of this paper is based on determining experimentally the 
boundary angle @6 of the melt drop at the surface of the 
liquid iron (see Fig’.1) by means of the test set-up as 
shown in Fig.2; a graphite heated furnace of 45 mm inner 
dia., a corundum crucible of 40 mm dia, and 2.5 to 3 mm 
depth containing technically pure iron is placed on a 
magnesite base. After melting the iron a drop of the 
studied slag is fed onto the iron surface by means of 

a Specially designed graphite tube (Fig.3). The deter— 


slag compositions at temperatures of 1510 to 1540 C are 
given in Table 2.° The determined surface tension values 
for various slag compositions of the system :-Mn0-Si05A1503 


Card 2/3 siderable reduction of the surface tension; the silica is 
surface active at the boundary melt-gas, Addition of 
Al203 to the melts brings about, in the case of a constant 
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Interphase tension at the boundary slag-iron and surface 
tension of melts of 38, 87 item Mn0-Si0,-A1,0, . (Cont. ) 


MnO:5i05 ratio, some increase in the surface tension which 
also increases in the case of a constant MnO content. The 
temperature has little effect on the surface tension of 
the melts, From the obtained values of the surface ten- 
sion of the phases and of the boundary contact angle, the 
values of the interphase tension at the boundary of the 
slag melts with the liquid iron were determined. Substi- 
tution of MnO by silica leads to a considerable increase 
of the inter-phase tension which also increases if the MnO 
is substituted by Al50,. MnO appears to be surface active 
at the boundary irons? melt. A certain reduction of 
the interphase tension was: observed in the case of sub~ 
stitution of silica by alumina, Addition of alumina into 
the melt in the case of a constant Mn0:Si0o ratio brings 
about an increase of the interphase tension. There are 
eden aaa 3 tables, 10 references, ‘all of which are 
ssian, ; 


May 3, 1956. 
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AUTHORS: Garnyk, G. A. and Samarin, A.M. (Moscow). 2h-5-9/25 


TITLE: Vacuum metallurgy. Deoxidation and desulphurisation in vacuun. 
(Vakuumnaya metallurgiya. Raskisleniye i desul'furatsiya v 
vakuume). 

PFRIODICAL: "Izvestiya Akademii Nauk, Otdeleniye Technicheskikh Nauk", 
(Bulletin of the Ac.Sc., Technical Sciences Section), 

1957, No.5, pp.77-84 (U.S.S.R.) 

ABSTRACT: Utilisation of vacuum permits increasing the deoxidation 
property of carbon and thus to carry out the deoxidation 
solely by carbon and to produce steel which is free of 
deoxidation products and has a very low content of dissolved 
oxygen; this is particularly important for smelting steels 
with very low carbon contents. Very little information 
is available on smelting of steel in vacuum furnaces and, 
therefore, the authors aimed at studying the influence of 
yacuum on the decarburisation and desulphurisation during the 
manufacture of transformer steel in induction vacuum furnaces. 
The fact that it is advisable to apply vacuum furnaces for 
producing transformer steel was established earlier by 

Cara 1/3 Garnyk, G.A.,(Dissertation, Institut Metallurgii Ak. Nauk 
SSSR, 1953). In the here described experiments the steel 
was produced in a laboratory vacuum induction furnace of 
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Vacuum metallurgy. Deoxidation and desulphurisation in vacuum. 
(Cont. ) 24-5-9/25 


20 kg capacity with a magnesite erucible. The current supply 
to the furnace was from @ rotary generator of 50 kW, 2500 c.p.5- 
Armco iron containing 0.06 GC, 0.18 Si, 0.25 Mn was used as 
starting material in addition to about 0.1% iron ore. On the 
pasis of the obtained results and the data published by 
Bischer, W.A. and Cohen, Th. (2) the authors conclude that 

in the case of gmelting of transformer steel in vacuum 
j{nduction furnaces it is advisable to melt first the metallic 
charge in an open furnace, to add iron ore to it for 
intensifying the oxidation process, keep the liquid metal 
under a layer of slag for the purpose of purifying it of P 

and S and then to introduce ferrosilicon under vacuum. 

Under optimum conditions 4 reduction of the pressure in the 
furnace atmosphere to 1 mm Hg increases the deoxidation 
capacity of carbon almost one hundredfold. The speed of 
purifying the liquid metal in vacuum, of oxygen,is several 

times as high as the speed of elimination of carbon from the 
metal. The speed of deoxidation and decarburisation in 
vacuum depends not only on the initial concentrations of 

carbon and oxygen in the metal but also on the furnace capacity. 
Fig.2 shows the speed of decarburisation, in % C/min in vacuum 
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Vacuum metallurgy. Deoxidation and desulphurisation in vacuun. 
(Cont. ) 24-5-9/25 | 


as a function of the initial C content in the metal for 
furnaces of 20 and 150 kg capacity. Fig.3 shows the 
dependence between the deoxidation speed and the initial 
oxygen content of the metal. for furnaces of 20 and 150 kg 
capacity. Fig.4 shows the dependence between the speed of 
decarburisation and deoxidation in vacuum. for furnaces of 
20 and 150 kg capacity. Fig.5 shows the desulphurisation 
of the liquid metal in vacuum in a 150 kg capacity furnace, 
as a function of time, mins. Fig.6 shows the ratio of 
(S,%):(0,%) as a function of the deoxidation ability of the 
carbon for a 150 kg furnace. 

There are 6 figures, 4 tables, 1 German and 1 Slavic 


reference, 
SUBMITTED: June 6, 1956. 
AVAILABLE: 
Card. 3/3 
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Extraction of vanadium from P-content pig jron. (Cont.) 


temperature at the end of the plowing should not exceed 

1250 to 1270 C. The phosphorus logs during the 

devanadation is gmall and does not exceed 4% of the original 
p-content; the concentration of P QO. in the slags is 6 to 8%. 
Tt was shown that in jron containin 0.26 to 0.41% Si, the 
removal, during the first few minutes of plowing, of even 
40% Si is inevitably accompanied by & simultaneous oxidation 
of about 35% of the vyanedium present in the iron. With an 
initial vanadium content of 0.08 to 0.10% in the Kerch type 
of iron, such a joss of vanadium ig intolerable. Hence in 
plowing of iron containing small amounts of vanadium, the 
only method which allows one to obtain slags containing not 
less than 3 to 3.5% V is the limitation of the silicon 
content to 0,25%, and the manganese content to 1%. Other 
results which were obtained are as follows. In the plowing 
of iron containing only 0.17% V it is possible to obtain 
slags containing up to 10% V, if the gilicon content of the 
iron is a few hundzedths of 4 percent and the manganese 
content is not more than 0.5%. If the iron contains 
0.13 to 0.17% V, not more than 0.40% Si and 0.20 to 0,60% Mn, 

card 2/3 the slags contain A.5 to 6.2% V. Tables 1 to 6 summarise 
such results in the various cases investigated. All the 
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, Extraction of vanadium from P-content pig iron. (Cont.) 


; results indicate that it is possible to obtain slags 

' containing 3 to 3.5% V in blowing of phosphorous irons 
containing 0.08 to 0.10% V if: 
the Si content is not more than 0.25% and Mn content not 
more than 1%; 
a low temperature is maintained during the process of 
blowing; ; 
SiO, and CaO are eliminated from the slag, 
Metfiods whereby this can be achieved are briefly mentioned. 
There are 2 figures, 7 tables and one Slavic reference. 


SUBMITTED: November 29, 1956. 
AVAILABLE: 
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| AUTHORS: Averin, V.V., Polyakov, A. Yu. and Samarin, A.M. (Moscow). 


i ee era Ar 
TITLE: Solubility and activity of oxygen in liquid iron, nickel, 
cobalt and their. allcys. (Rastvorimost’ i aktivnost' 
kisloroda Vv zhidkikh zheleze, nikele, kobal'te i ikh 
splavakh). 


PERIODICAL: "Tzvestiya Akademii Nauk ,Otdeleniye Tekhnicheskikh Nauk" 
(Bulletin of the Ac.Sc., Technical Sciences ection), 


1957, No.8, pp. 120-122 (U.S.S.R.) 


ABSTRACT: Wriedt, HA, and Chipman, J. (1,3) and one of the authors 

of this paper (2) studied the solubility of oxygen in liquid 

melts of iron and nickel in the entire range of concentrations 
of the two components but they did not study the problems 
relating to the activity of the oxygen in liquid jron-nickel 
solutions. In this paper the solubility and the activity of 
oxygen are studied in the system Fe-Ni-Co by means of 
investigating the equilibrium between the metallic melt and 
the gaseous phase for a given value of oxygen activity. In 
liquid Fe-Co and Fe-Ni melts the oxygen gaturation will 
have a minimum value for high contents of nickel and cobalt. 
In nickel and cobalt alloys there is no minimum oxygen 

Card 1/2 solubility, however, even in these alloys no proportionality 
is observed between the saturated oxygen concentrations and 
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: Solubility and activity of oxygen in liquid iron,nickel, 
cobalt and its alloys. (Cone. 


the compositions. Change in the oxygen concentration in 
Fe-Ni and Fe-Co alloys shows no minimum at partial 

oxygen pressures in the gaseous phase below the value 
corresponding to those of saturated solutions. For obtaining 
saturated oxygen concentrations in alloys with high contents 
of Ni and Go magnitudes of oxidation potentials are 
required for the gaseous phase which exceed the respective 
values for iron. Of practical importance is the established 
fact that the transfer of oxygen from the gaseous phase 

into the metallic melt is lower for nickel or Co base 
melts than it is for iron base melts. 

There are 4 graphs, 6 references, 4 of which are Slavic. 


SUBMITTED: February 20, 1957. 


AVAILABLE: Idbrary of Congress 
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“AUTHORS: Buzhek, Z. and Samarin, A. M. (Moscow) 24-9-6/33 


LITLE: Relation between the desulphuring and deoxidation of steel. 
(Zavisimost' mezhdu desul'furatsiyey i raskisleniyem staii) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No.9, pp. 37-44 (USSR) 


ABSTRACT: In earlier work one of the authors of this paper and 
O. K. Teodorovich (Ref.5) established that the processes 
of deoxidation of the slag and of desulphuring of the metal 
proceed simultaneously during the period of reduction of 
the metal. Since the content of ferrous oxide in the 
slag determines the content of oxygen dissolved in the 
metal, a reduction of the oxygen content in the liquid 
metal will be accompanied by removal of the sulphur fron 
the metal into the slag. Since in the case of slow 
diffusion -deoxidation of steel baths the decrease in the 
content of sulphur in the metal proceeds relatively slowly, 
the authors investigated whether in the case of rapid 
"precipitation" deoxidation it would not be possible to 
speed up the removal of sulphur from the metal, the 
problem being to determine the influence of oxygen on the 
process of desulphuring and to clarify the mechanism of 

Card 1/3 this process. The tests were carried out by means of a 
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Reletion petween the aesulphuring and deoxidation of steel. ; 
40 kg capacity h.f. jnauction furnace with pre-heeting of 
the slag. ‘The metal charge nad the following analysis: 7 
< 0.1% Cy 0, 04% Si, 0, 24% Mn, 0.12% Cu, 0.11% Ni, 0.03 
0.022% P. A gynthetic slae was used containing. 19 AT, 035 
45% Cad and 40% Sido. Slag specimens were taken}; 
the quantity of slag was 8% of the weight of the metal 
charge which was 35 ke. The results of deoxidation with 
aluminium oD the process of aesulphuring obtained for 
three melts are plotted in the graph, Fig.13 these show 
that desulphuriné speeds uP after introducing aluminium 


in % 0 n from the metal during the first ten minutes 
after jntroducing the aluminium; or 3n equal quantity of 
alumin crease bY 5 in the temperature increages 1 


sulphur and oxygen contents pefore and after introducing 
into the metal 0.5% Al, whilst the graph, Fig.4, shows the 
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SAMARIN, A.M.; YEFIMOV, L.M.; VESBIXOV, HeGe; ORMAN, R.Z.; SHABANOV, A.N.; 

iGROMENSKIY, LeIe; GRANAT, I.Ya.; TOCHINSKIY, A.S.; ALTAVDIN, VeAs; 
DANILOV, P.M.; PETRIKEYEV, V.I.; POPOV, B.No; BOBKOV, TeMe; 
ROSTKOVSKIY, S.Yo,; GAVRISH, D.I.; D'YAKONOY, W.S.; @IMOSHPOL'SKIY, 
M.K.; ROMANOV, V.D.; POCHTMAN, A.M.; MELRSHKO, A.Mo; PODGORETSELY, 
A.A.; OFRNGENDEN, A.M.; BRONSHTEYN, V.Me; PRIDANTSEY, M.V.; LIVSHITS, 
G.le; ROZHKOV, V.A.; RUTRS, V.5S. 
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Reports (brief annotations). Biul. [SNIICHM no,18/19:15-16 °57. 

(MIRA 11:4) 
1, Chlen-korrespondent AN SSSR (for Samarin), 2, TSentral 'nyy 
nauchno-issledovatel'skiy institut cheracy metallurgii (for Rutes, 
Rostkovakiy, Pridantsev, Idvshits, Rozhkov). 3» Stal'proyekt (for 
Shabanov). 4. Kuznetskiy metallurgicheakiy kombinat (for Alvavdin, 
Danilov, Petrikeyev). 5. Zavod "Elektrostal'® (for Poper). 
6, "neprospetsstal'” (for Botkor), 7» Glavogneupor Ministerstva 
chernoy metallureii SSSR (for Cavrish). 8. Planovoye upravlentyo 
Ministerstva chernoy metallurgii SSSR (fer Dyakonov). 9. Obdel 
rabochikh kadrov, truda i zarplaty Ministeratrva chernoy mnetal= 
lurgii SSSR (for Mmoshpol'akiy}. 10. Glavytorchernet Mini sterstra 
chernoy metallurgii SSSR (for Romancr). 11, Giprostal' (for 
Pochtman). 12. Zavod im. Voroshilova (for Meleshks). 13. Zavod 
"Zaporozhstal'* (for Podgoretskiy). 14, Stalinakiy metallurgicheskly 
gavod (for Ofengenden). 15. Wizhne—Tagil'skiy metallurgicheskly 
kombinat (for Bronshtsyn). 

(Steel—Metallurgy) 
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DANIKHBLEA, A., doktor, inzhe; MIKHAYLOV, OeAe, kand. tekhn, nauk; 

GONCHARENKO, M.I.; KLIMASENKO, LiS.; OYES, GeNe, Prof., doktor - 

tekhn, nauk; SEMENENED, P.Po; MOROZOV, A.Ne, prof., doktor tekhn. 
nauk; GLINKOV, HAs, prof,, doktor tekhn, nauk; KAZANTSEY, ToGo, 
prof., doktor tekhn, nauk; KOCHO, VeSe, profe, doktor tekhn. nauk; 
WNEKESH, ., wand, tekhn, nauk; MOROZENSKIT, Lele, kand, tekhn. 
nauk; GURSKIY, G.Ve; SPERANSKIY,.¥.G.; HOVIK, Lelle, kand, tekha, 
nauk, starshiy nauchnyy sotrudnik; SHNBYEROV, Ya,A,, kand. tekbr, 
nauk; PAPUSH, Aste, jond, tekhe, nauk; MAZOV,,» VoFo§ SAMARIE, KM 


Discussions. Hul. MSNHIICHM no,18/19:17-35 ‘57+ (mime 1024) 


1. Glavnyy staleplavil 'shchik Ministerstva metallurgicheskoy pro- 

my shiennosti i rudnikov Chekhoslovatskoy respublixi (for 

Danikhelika). 2. Direktor TSentral 'nogo instituta inforsatsii chernoy 
metallurgii (for Mikhaylov). 3. Direktor Ukrainskogo instituta . 
metallov (for Goncharenko). 4 Glevnyy staleplavil'shchik 
Kusnetakogo metallurgichesko¢0 kombinata (for Klimasenko). 5. Zave~ 
duyushchiy kafedroy metallureii stali Moskovskogo instituta stall 

i (for Oyka). 6. Zamestitel' -glavnogo inzhenera gavoda im, Serova 

(for Semenenko). 7- Zaveduyushchiy kafedroy metallurgii stali 

Chelyabinskoge politekhnicheskogo instituta (for Morozov). 8, Zave= 

duyashchiy kafedroy metallurgicheskikh pechey Moskovskogo. instituta 

atali (for Glinkov). 9. Zaveduyushchiy kafedroy metallurgii stali 

Thdanovskogo metallurgicheskogo {nstituta (for Kazantsev). 10. Zave— 

duyushchly kafedroy metallurgii stali Kiyevskogo politekhniche skogo 

instituta (for Kocho). (Continued on next card) 
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11, Nachal'nil tekhnicheskoge otdela Ministerstva chernoy metal- 
lurgii Vengerskoy Harodnoy Reapubliki (for Mnekesh), 12, Zame- 
stitel' direktora Novotul'skogo metallurgicheskogo zavoda (for 
Gurekiy). 13. Nachal'nik tekhnicheskogo otdela zavoda "Dnepro- 
spetsstal' (for Speranskiy). 14, Institut metallurgii im, Baykova 
AN SSSR (for Novik). 15. Nachal'nik staleplavil'noy laboratorii 
Ukrainskogo instituta metallov (for Shneyerov). 16, Nachal'nik 
laboratorii po nepreryvnoy razlivke stali Zhdanovskogo fillala 
®Sentral'nogo nauchno-issledovatel'skogo instituta Ministerstva 
stroitel'noy promyshlennosti (for Papush). 17. Nachal'nik marte- 

- novskogo tsekha zavoda "Zaporozhstal'" (for Mazov), 18, Zemesti- 
tel! direktora Instituta metallurgii im. Baykova AN SSSR, chlen- 


korrespondent AN SSSR (for Semrin)— 
$eel--Metallurgy) 
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starahiy nauchnyy sotrudnik; BUTAKOV, DeKe, kand, tekhn, nauk, 
dote.; SOYFER, VoMe; IATASH, Yu,¥., miadshiy nauchnyy sotrudnik; 
ZAMOTAYEV, SePe3 BEYTEL'MAN, A. Te; SAPKO, Aele; PETUKHOV, GoKe, 


ROZIN, ReMe; NOVIK, loMe, kand. tekhn, nauk, starshiy nauchnyy 
sotrudnik; LAVRENTIYEV, BoAo; SHILYAYEV, BeAo; SHUTKIN, Nelo; 
GNUCHEY, SeA., kandi. ¢tekhn, nauk, atarshiy nauchnyy sotrudnik; 
LYUDEMAN, KeFs, doktox-inzhe, profs; GHUZIN, V.G., kand. teknn. 
nauk; BABIN, S.Ya.; POLYAKOV, AoYu., kand. teknn, nauk; ¥FEDCHENKO, 
Acle; AGHYEV, P.Ya., pret.» doktor; SAMARIN, A.Me3 BOKSHITSKIY, 
Ya.M., keand. tekhn, nauk; GARNYK, GA, kand, tekhn. nenk; 
MARKARYANTS, Kode, kant. +tekhn, nauk; KRAMAROV, AcDer prof., 
doktor tekhn. nauk; TSDER, Lele; DANILOV, PM. 


Discussions. Biul. {SNIICHM no .18/19269-105 '5?- (MIRA 11:4) 


1, Direktor Ural'skoge instituta chernykh motallov (gor Dubrov). 
2, Direktor TSantral 'nogo {nstituta informatsii chernoy jnetallur- 
gii (for Mikhaylov). 3- Nachal ‘nik nauchno-issledovatel skogo 
otdela oBobogo konatruktorskego byuro tresta tBektropech'* (for 
Fel'dman). 4. Fachal 'ntk maztenovskoy Laboratoril Ziatcustovskogo 
netallurgicheskogo zavoda (for Danilov, A.M). 5. laboratoriye 
protsessov stalevareniya Inatituta mtallurgii Ural!skogo filials 
AN SSSR (for Sorokin). : 
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6. Ural'skiy politekhnichesikty institu’ (for Butakov). 7. Starshiy 

inzhener Bryanskego mashinostroitel 'nogo zavoda (for Soyfer). 
8, Institut elektrosvarki im, Patona AN UBBS (for Iatash). 9. Nae 
chal'nik TSentral'noy zavodskcy laboratorii "Uralmashzavoda" (for 
Zamotayev). 10. Dnepropetrovekly metallurgicheskly institut (for 
Sapko). 11. Moskovskiy inatitu’ stali (for Yedneral), 12. Sentral! 
nyy nauchno-issledovatel ‘skly institut chernoy metallurgii (for 
Gmuchey, Lepotyshkin), 13. Starshiy master Leningradskogo zavoda 
im, Kirova (for Rosin). 14. Institut metallurgii im, Bayxova AW 
SSSR (for Novik, Polyakov, Garnyk). 15. Nachal'nik tekhnicheskogo 
otdela zavoda "Bol'shevik" (for Iavrent 'yev). 16, Starshiy inszhe- 
ner tekhnicheskogo otdela Glavspetsstali Ministerstva chernoy 
metallurgii (for Shilyayey). 17. Zamestitel’ nachal'nika tekhni~ 
cheskego otdela zavoda WElektrostal'" (for Shutkin). 18. Frey- 
pergskaya gorneya ekademiya, Germuskaya Demokraticheskaya 
Respublika (fer Lyudeman). 13. Zaveduyushchiy laboratoriyey stal'- 
nogo lit 'va TSentral'noge nauchno-issledovatel'skogo instituta 
teknnologil 1 mashinostroyeniya (for Gruzin). 20. Starshiy master 
elektrostaleplavil'nykh pachey Uralvagonzavoda (for Barin). 
21, Zamestitel’ nachal inika elektrostaleplavil ‘ogo tsekha zavoda 
"Sibelektrostal'™ (for Fodchenko). 22. Zaveduyushehiy kafedroy 
metallurgii stali i elektrometallurgii chernykh metallov Tenin~ 
gradskogo politekhnichsskogo instituse (for kgoyet). 23- Zame= 
stitel' direktora Instituta metallurgii im, Baykova AN SSSR, chlen- 


korrespondent AN SSSR (for ‘Samarin). 
(Continued on next cara) 
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2h, Nachal'nik laboratorii TSentral 'nogo nauchne~-issledovatel 'skogo 
institute chernoy mtallurgii (for Bokshitskiy). 25. Zaveduyushchiy 
kafedroy elektrometallurgii Sibirskogo metallurgicheskogo insti- 
tuta (for Kramarov). 26. Nachal'nik elektrosvaleplavil'nogo tsekha 
Kuznetskogo metallurgicheskoge kombinata (for Teder). 27. Nachal'— 
nik elektrometallurgicheskoy laboratorii Kuznetskogo metallurgiche- 
skogo kombinata (for Danilov, P.M. ). 

(Stee1--Metallurgy ) 
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sOV/137-58-8- 16524 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 42 (USSR) 


Samarin, A.M. 


Theory and Prospects of the Employment of Vacuum in Steel- 
smelting Processes (Teoreticheskiye osnovy i perspektivy 
primeneniya vakuuma Vv staleplavil'nykh protsessakh) 


PERIODICAL: Tr. Nauchno-tekhn. o-va chernoy metallurgil, 1957, Vol 18, 


ADSTRACT: 


pp 19-39 


The reducing capacity of C increases when smelting is per- 
formed under vacuum (Vv). In addition to thermodynamic char- 
acteristics of the reaction between C and O2, the process of 
decarburization of liquid steel in V is governed by other fac - 
tors. The pressure within a CO bubble which forms in liquid 
metal is expressed by the following equation: 

Py: Pa’ YFe h 20/r, where Pag is the atmospheric pressure; 


Y Fe the density of liquid Fe; h the height of the column of liquid 


metal (above the bubble); o the surface tension of liquid Fe; Fr 
the radius of the forming bubble. Under V, the reducing capa- 
city of C is influenced by the hydrostatic pressure and by the 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001446920003-2" 


CIA-RDP86-00513R001446920003-2 


"APPROVED FOR RELEASE: 08/25/2000 


SOV/137-58-8-16524 
Theory and Prospects of the Employment of Vacuum (cont.) 


size. of the gas bubble. Numerical values of partial pressures of CO are 
given for the process of reduction of Al203, MgO, and ZrQp at a tempera- 
ture of 1627°C. A reduction in oxygen content in liquid steel facilitates the 
removal of S from the metal. As the product (% conc. of C)-(% conc. of O) 
diminishes during smelting of transformer steel ina vacuum furnace, the 
ratio (% conc. of S)/(% conc. of O) increases. Conditions necessary for re- 
moval of H and N from vacuum-smelted steel are examined. If the content 

of N in low-chromium steel is not to exceed 0.001%, the partial pressure of 
N2 must be reduced to 0.01 mm Hg. H escapes from the hearth more rapidly 
than the N, a condition attributable to a greater coefficient of diffusion of H 
in liquid steel. The employment of vacuum induction and arc furnaces for 
smelting of special steels and alloys is considered. Results of the evacua- 
tion of ladles containing liquid steel, as well as vacuum casting of steel are 
discussed. Itis pointed out that desulfurization may be carried out under V. 
By maintaining liquid cast iron under vacuum on the order of 0.1 mm Hg, the 
S content is reduced from 0.05 to 0.006-0.008%. A system is proposed where- 
by cast iron is desulfurized by passing through a vacuum device immediately 
after it has been discharged from a blast furnace. The employment of V in 
the production of Fe alloys permits the manufacture of Fe-Cr that contains 
<0.039%0 of C. 1. Steel--Treducvion 2. Vacuum furnaces--vhecry 3. Yeeuur furnaces 
Card 2/2 ~-Ferformince B.L. 
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Effect of smelting processes on stainless steel prope 
TSNIICHM no.21:8~14 57. 


+ AN SSSR (for Samarin). 


rties., Hul. 
(MIRA: 1125) 


1, Chlen-korrs sponden 


(Steel, Stainless——Metallurey) 
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AUTHOR: BUZHEK, Z.; SAMARIN ,A. » Corresponding Members of 20-1-26/ 6h 
the Academy or Science of the U.S.S.R. 
TITLE: The Influence Everoised by Sulphur upon the Sclubility cf Oxygen in 


Liquid Iron. ‘Viliyaniye sery na rastvorinost’ kisloroda v zhidkom 


zheleze, Russian) 
PERIODICAL: Doklady Akademii Nauk SSSR, 1957s Vol 4AL, Nr 1> pp 97=98 (UsSeSeRe) 


ABSTRACT: In the course of the investigation of the process of disulphurization 
44 was found that deacidification and disulphurization take place at 
one and the same time. The influence exercised by sulphur on the 

solubility of oxygen in liquid iron vas investigated at 4550° and 
160L°, As a result of the investigation it was found that sulphur 
exeroises no influence on solubility as is show by a graph. The de- 
pendence of solubility on the temperature in the molten iron-sulphur 
is expressed with sufficient clearness by the following equation: 


lg (#0) = 2 + 2r7T3ee (Wat 5 References). 


ASSOCIATION: Not given 
PRESENTED BY: 

SUBMITTED: 

AVAILABLE: ‘Library of Congress 
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SAMARIN, A. M. and KARASEV, R. A. 
se 


"Mechanism of Ges Removal from Liquid Metal in Vacuum," 


"Some Properties of Vacuum Treated Bessemer Steel." 


paper’ submitted at Fifth National Vacuum Technology Symposium, San Francisco, Calif., 
22-24 Oct 1958. 


Comments, B- 3,118,070 
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KASHIN, V. I., GAMARIN A. M. 
Inst. of Meallurgy im. Baykov. 


"vacuum Induction Melting of the High Temperature Alloys." 


Paper presented at Second Symposiium on the Application of Vacuum in Metallurgy. 


Nace - tly sy 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920003-2" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920003-2 


aggre Sale athneyt ea pee w= tes pees SS 


BURISEV, V. T., KARASSEV, R. A. and SAMARIN, A. Me 


"Institute of Metallurgy im. A. A. Baykov. 


"Vacuum Desulphurization of the Liquid Iron Alloys." 


paper presented at Second Symposium on the Application of Vacaun Metallurgy. 


Wa cus > ne 45 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920003-2" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920003-2 


Parl Seen GG Peas 


NOVIK, L. M., LUKUTIN, A. I. and SAMARIN, A. M. 
"Inet. Metallurgy im. A. A. Baykov. 


7acuum Treatment of Beasemr Steel.” 
a at Second Sympesium on the Application of Vacuum Metallurgy. 


paper presente 


Poss ow - mh 145% 
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MM. 
GARNYK, G. A. and SAMARIN, A. 
Inst. of Metallurgy im. Baykov, Mosoow 


in the 
"Influence of Silicon and Completeness of Liquid Metal Decarburization 
Vacuum Induction Furnace." 


paper presented at Second Symposium on the Applicati 


ua ew, Abe 14s 


on of Vacuum in Metallurgy. 
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To aant ot Metallurey im Baykov, Moscow 
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itting of Ball-bearing Steels.” 


Me 
“Consumbeble Electrode Arc 
the Application of Vacuum in Metallurgy. 


paper presented at Second Symposium on 


Yracew, Ons 148 
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Institute Metallurgy im. A. ACBaykovo 
SAMARIN, AM. 


“Properties of Vanadium Obtained by Carbon Reduction in Vacuum." 


paper presented at Second Symposium on the Application of Vacuum Metallurgy. 
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| : "Application of the Mass-Spectrometer to Investigation of the Liquid 
| Steel Decarbonization Kinetics in Vacuum." 


paper presented at Second Symposium on the Application of Vacuum Metallurgy. 
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Samarin, Aleksandr Mikhaylovich 


Vakuumnaya mevalire (Vacuum Metallurgy) Moscow, Metallurgizdat, 
1958. 35 p. 4,665 coples printed. 


Ed. of Publishing House: A. I. Lebedev; Tech. Ed.: I. M. Evensone 


PURPOSE: This booklet 1s intended for metallurgical engineers. 


COVERAGE: The booklet gives prief descriptions of methods for 
vacuum-melting metals and alloys and for vacuum-treating Liquid 
steel. On the basis of investigations and the practical 
experience of Soviet metallurgical plants, comparative data are 
presented which reflect the quality of metal obtained both by 
vacuum and non-vacuum methods. Problems in the field and 
prospects for future development are discussed. There are 11 
references,of which 10 are Soviet and 1 English. - 
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; -va; POLYAKOVA 
SAMARIN, A»Ha, otvetatvennyy red.; BANKVITSER, A.L., red,izd-va; . 
cocci T.V., tekhn.red. 


: fons of the conference] 
Using vacuum in metallurgy; transact 
ee vakunma v metallurgii; trudy sac aaaaake ies 
Izd~vo Akad.nauk SSSR, 1958. 165 De : 


1, Soveshchaniye po primeneniyu vakuuma V sesh ta Moscow, 
1956, 2. Chlen-korrespondent AN SSSR (for Samarin 
(Vacuum metallurgy) 
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CHIZHEVSKIY, Nikolay Prokop'yevich, Akad +; Fe er tt, done 
BARDIN IPs akad e, otv.,.ré °3 AMAR a Mes 2 M 7 ALOT 

bekin, pauk,rod.: TSYLEY, L.H., do > nauk, red.; SHAPO A 


1.K.,- red.izd-va, ; PRUSAKOVA, T.A., tekhne red. 


nauk SSSR. 
(MIRA 11:11) 


[Selected works] Izbrannye trudy. Moskva, Izd-vo Akad. 
Vole 1. 1958. 439 De 


1. Chlen-korrespondent AN SSSR(for Samarin) 
(Metallurgy) 
(Coke ) 
(Fuel) 
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akademik; KUSAKIN, N.D. ,kand.tekun. 
nauk, sestavitel; toma; BARDIN, I.Pe, akademik: GAMARIN, AsMes- 
SYSKOV, .K.1.,: doktor tekhn, nauk; ‘TSYLEV, doktor tekhn.nauk; -- 
CHERUYSHEV, D.M., red. izd~va; PRUSAKOVA, T.As, tekhn.red. 


CHIZHEVSEIY, Nikolay Prokop'yevich, 


Moskva, Izd-vo Akad. nauk 
(MIRA 12:1) 


i Selected works] Izbrannye tredy. 
SSSR, Vol.2- 1958. 425 De 


1. Chien-korrespondent AN SSSR (for Samarin). 
(Coke) (Metallurgy ) 
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BARDIN, I.P., akademik, otv.red.: STRUMILIN, S.G., akademik, red.; SHEVYAKOV, 
L.D., akademik, red. 3, SHCHEHBAKOV, D.I., akademik, red. AMPIPOV, M.1., 
red.; BELYANCHIKOV, K.P., red.; BRODSEIT, V.B., rede; YEROPEYEV, B.H., 

red.; LIBERMAN, A.Yae, rede; MELESHKIN, S.M., rede; ORLOV, I.Vog Fredes 
SMIRNOV-VERIN, S.S., rede} RIKMAN, V.V., rede; SAMARIN,.A.M., rede; 
SLEDZYUK, P.Ye., red.; SKOBNIKOV, M.L., red.; SOKOLOV, G.A., rede; 
FREY, V.l., red.; KHLEBNIKOV, V.B., rode; SHAPIRO, 1.8., rede; _- 
SHIRYAYEV, P.A., rede? KUDASHEV, A.I., red.iszd-va; KUZ'MIN, I.F., 
tekhn.red. . 


[Magnetite ores of the Kustenay Province and their exploitation] 
Magnetitovye rudy Kuatanaiskoi oblasti i puti ikh ispol 'zovaniia. 
Otvetstvennyi red. I.P. Bardin. Moskva, Isd-vo Akad. nauk sssR, 
1958. 489 p. (Zhelezorudnye mestorozhdeniia SSSR). (MIRA 12:2) 


1. Russia (1923- U.S.S.R.) Ministeratvo geologit 1 okhrany nedr. 
(Kustanay Province--Magnetite) 
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radioaktivnykh 4 stabil’ 

khozyaystve 1 nauke. 1957 
(Metal lurey ) 
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proceedings 
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: SOV/137-59-1-357 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 1, p 44 (USSR) 


AUTHOR:» Samarin, A.M. 


a 
TITLE: Problems in the Employment of Vacuum in Metallurgical Operations 
(Problemy ispol'zovaniya. vakuuma v metallurgii) 


PERIODICAL: V sb.: Primeneniye vakuuma v metallurgii. Moscow, AN SSSR, 
1958, pp 3-13 -_ 


ABSTRACT: The gas content of a metal may be significantly reduced if the smelt- 
_° ing is performed“in vacuiim furnaces. During vacuum smelting of 
-tranéformer steel, the value of the product [%C]-[%0O] ranges from 
2x10-> to 7x10-5, whereas during smelting of metal conducted in air 
it is equal to 0.0025. Continuous-action vacuum induction furnaces 
are described. The interaction between the refractory lining and the 
liquid metal occurring during smelting of stainless steel is examined 
It is pointed out that it is imperative that furnaces be designed with 
an "auto-crucible" which would preclude any possibility of contact 
between the liquid metal and the refractories. A method of treating 
steel in a ladle is described, together with a procedure for proces- 
Card 1/2 sing of Fe-Cr in vacuum. Data on corrosion resistance of a 
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vacuum-smelted stainless steel are presented. 
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S0V/24—-58-5-10/31 


AUTHORS: Okorokoy, G. N., Polyakov, A. Yu, and Samarin, hil. 
: (Moscow 
TITLE : Repeated Meltings of Steel and Alloys in an Arc-Vacuum 
bale (Pereplav stali i splavov V dugovoy vakuumnoy 
pechi 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 5, PP 59-62 (USSR) 


ABSTRACT: A considerable reduction of gas contents and non-metallic 
impurities in steel and alloys has been obtained by 
remelting in 2 special arc-vacuum furnace constructed 

in the Metallurgical Institute of the Ac,Sc. USSR, 4 
sketch of which is shown on p 60 Ten remeltings of 
pall-bearing steel under 1 x 1071 mm pressure of 
mercury at the rate of 0.6 kg/min resulted ina 
reduction of oxide and sulphide contents by 40- é 

50% reduction of oxides and sulphides 


1x 1079 
rejected because 
impurities. After re 
Card 1/2 superior to the steel specially se 
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bearing production. Similarly, heat resisting nickel 
alloys, after four reneltings in the are-vacuum furnace 
(at the rate of 0.5 to 0.55 ke/min) had a surface. of good. 
quality and a high homogeneity, without the undercrust 
porosity peculiar to titanium containing alloys. No 
change in the chemical composition took place as a 
result of the evaporation in vacuum, except that the 
contents of oxygen were reduced by 50-70%, that of 
nitrogen by 25-30%} the carbon content remained 
unchanged, Similar results have been obtained with 
stainless steel, remelted gt the rate of 0.6 kg/min 
under 1 x 1072 and 1 x 10°" mm pressure, applying a 
current intensity of 1500 A. 

There are 5 tables, 1 figure and 1 Soviet reference. 


SUBMITTED: November 11, 1957 
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30V/24-58-10-16/ 34 


AUTHORS: Vertman, A. A-; gamarin, A, M Chioscow) 


“MTTIB: Magnetic Analysis of ticlten Iron Base Alloys (Magnitnyy 
analiz zhidkikh gplavov na osnove gheleza) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye sekhnicheskikh 
nauk, 1953, Nr 10, PP 100-103 (USSR) 


ABSTRACT: Although a great deal cf inform 
of solid alloys is available, it is 
jour deviates from the ideal, The basic m 
the structure of X-ray analysis, 
liable to misinterpreta j 
The electrondif 
the X-ray method, a 
s differs from the struc- 
a} Some results of 
magnetic susce ili i ic alloys by 
the Faraday method a carried out 
in an argon atmosphere 5 of the 
same system was kept strictly constant. 
therm of the magnetic susceptibility of molten 2 


Fe-Si system at 1600°C. Measurements were taken during cool- 
ing from 1700°C. In this system 4 number of strong chemical 
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Magnetic Analysis of Molten Iron Base Alloys 


compounds form, The strongest is FeSi which, according to 
N. Kh, Abrikosov (Ref.6), exists in the corresponding alloy 
even in its molten state, It can be seen from Fig.1 that 
the magnetic susceptibility depends essentially on the com- 
position, The minimum magnetic susceptibility exists in’ 
molten alloys corresponding in compositien to the chemical 
compounds Fe.Si, Fe ,5io, FeSi and FeSi,. Study of the Fe-Si 


system has shown that a definite degree of order is preserved 
in molten alloys corresponding in their composition to 
chemical compounds, even on considerable super-heating above 
the liquidus line, Not only is it possible for the molten 
alloys to retain their structures, bub they also form definite 
structures in the molten state which differ from time fully 
molecular mixing. Im order to preve this, the iron-—cobalt 
system was studied, the thermal equilibrium diagram and 
magnetic susceptibility isotherm at 1600°C of which are given 
in Fig.2, It can be assumed that the structure of molten 
alloys containing up to 40% cobalt does not differ from the 
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Magnetic Analysis of Molten Tron Base Alloys 
structure of pure jron, At a cobalt content of 40 to 45% @ 
sharp increase jn magnetic susceptibility occurs. This points 


arance in the melt of a weaker structure. This in- 
i pears to be associated 


with th 
to the structure of molten © 
of the Fe-Ni system. Such a shar 
a melt corresponds with a change i 
order. The change in structure 
hemical It 
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